Summary &mdash; The short duration of the post-capping stage of the honey bee is considered as a good trait to select for breeding honey bees resistant to Varroa jacobsoni. One way to operate is to apply this selection to queens, since this character is expressed in the 3 castes. To predict the efficiency of such a selection, we estimated: (1 ) the heritability of this character through daughter-queen to motherqueen regression and intra-class correlation in a population of Apis mellifera mellifera colonies in France; and (2) the regression between daughter-workers to mother-queens. The heritabilities obtained with these methods were 0.31 ± 0.10 and 0.22 ± 0.25 respectively. The worker capped period was positively correlated with the mother-queen period (r= 0.59), suggesting that queen selection could be efficient at obtaining workers with short capping durations. As the reduction of worker capping period can induce a decrease in the Varroa mite populations, selection for short-capping-duration queens to obtain Varroa-resistant strains is discussed.
INTRODUCTION
At present, the use of chemicals is the only efficient way of fighting against Varroa jacobsoni Oud, which is the most important threat for the honey bee (Apis mellifera L) in the world. However, over time, these methods may not be suitable because of the risk of chemical contamination of the hive products, and also because of the high cost for beekeepers. Biological control methods should therefore be devised and, of these, the selection of Varroa-resistant strains is one of the best ways to control this acarine parasite.
Two different approaches have been used to select honey bees for Varroa resistance. The first consists of collecting colonies which seem to be spontaneously resistant, without regard to the explanation of the phenomenon, and then of breeding these strains together (Kulincevic et al, 1992) . The second approach consists of selecting honey bees for a particular trait (morphological, physiological or behavioral) which is thought to enhance their resistance to the mites. Among these traits is the duration of the post-capping stage of brood cells. It has been noticed (Moritz and Hänel, 1984) (Büchler and Drescher, 1990; Moritz and Mautz, 1990) . The heritability of the post-capping period in the worker brood was estimated from a sample of 3 honey-bee races (A m carnica, A m scutellata and A m capensis) to be 0.8 (Moritz, 1985) , from a sample of 2 races (A m carnica and A m mellifera) and Buckfast strains to be 0.23 (Büchler and Drescher, 1990) , and from North-American strain samples to be 0.61 (Harbo, 1992) . The variability of this character has been observed in the worker brood of other honey-bee races (Schousboe, 1986; Le Conte and Cornuet, 1988) and therefore may be a good candidate for the indirect selection for Varroa resistance in honey bees. The duration of the post-capping stage can be measured in any caste, but selecting for that character in a sterile caste (workers) presents additional difficulties which may delay the response (Chevalet and Cornuet, 1982; Cornuet, 1987 While those queens were laying eggs, the same study was made from the larvae of 12 unrelated mother-queens. This design provides estimates of heritability through the following 2 methods: daughter-to-mother regression (Kempthorne and Tandon, 1953) and variance component analysis (Falconer, 1981; Moritz et al, 1987) . The heritability is twice the mother-daughter regression coefficient. which is the average coefficient of coancestry between 2 sister-queens, is equal to (2 + f)/8f, f being the average effective number of drones mated to a queen (Chevalet and Cornuet, 1982) . Taking fequal to 6 leads to a value of 1/6 for &Phi;, and to the following relationship:
The sampling variance of this estimate of h 2 was derived by an approximation through the Taylor's series (Kendall et al, 1983) .
Nine queens with short capping periods and 5 with long capping periods, naturally mated, were used to study the Schousboe (1990) . Figure 1 presents the values of daughterqueens plotted against their mother's value. The linear regression coefficient, calculated from each daughter-queen to mother-queen, is equal to 0.156 ± 0.047, which leads to a heritability estimate of 0.31 ± 0.10. However, the daughter-queen to mother-queen regression is not significantly different from zero. Table I provides the results of the analysis of variance on daughter-queen values. The estimation of the heritability by the variance components leads to 0.22 ± 0.25. In our experiment, there appears to be no significant effect of the rearing colonies but a significant interaction (rearing colony x line). We have shown that capping is a behavioral response of nurse bees induced by pheromones produced by the larvae (Le Conte et al, 1990b) . Among other possible explanations, such an interaction could be the consequence of differential production of pheromone by larvae (line) combined with differential response by workers (rearing colony).
The average duration of the post capping stage of the worker brood (n = 535) was 297.3 h (SD = 11.6), with a range of 86 h. The average worker capped period was positively correlated with the motherqueen capped period (r= 0.59); the slope was significantly different from zero (P < 0.02) (fig 2) .
An important result is that the population will respond positively to selection of queens for a shorter duration of the post-capping stage. A similar result has been found by Büchler and Drescher (1990) on worker brood (h 2 = 0.23). Moritz (1985) is an important worker-to-queen regression. Moritz (1985) has shown that maternal effects significantly affect the character. Moritz and Jordan (1992) 
